BRCA1, BRCA2, and Rad51 operate in a common DNA damage response pathway.
The two major hereditary breast cancer susceptibility genes, BRCA1 and BRCA2, are associated with early-onset breast and/or ovarian cancer and encode products that each interact with the product of the eukaryotic RecA homologue, hRad51. We have recently found that BRCA1 and BRCA2 coexist in a common biochemical complex. The two proteins also colocalize in subnuclear foci in somatic cells as well as on the axial elements of developing synaptonemal complexes in meiotic cells. Thus, BRCA1 and BRCA2 participate in a common DNA damage response pathway associated with the activation of homologous recombination and double-strand break repair. Dysfunction of this pathway may be a general phenomenon in the majority of cases of hereditary breast and/or ovarian cancer. The BRCA1/BRCA2 complex may function in postreplicational repair processes activated during the DNA synthesis stage of the cell cycle.